There is increasingly widespread acceptance that alcohol taken in moderation by the population aged 35 years or older reduces the risks of ischaemic heart disease and all-cause mortality. Ten causal criteria are used to evaluate the scientific evidence for a protective effect of low alcohol intake on ischaemic heart disease. Inferences for public policy are then assessed using the principles of beneficence, non-maleficence, justice and autonomy to support a framework of nine ethical considerations: intervention versus causation: effect modification by gender, smoking, biogenetic and other factors: inappropriate adoption of recommendations: competing hazards between atherosclerotic disease and cancer: opportunity cost: equity of access: the value system used to judge outcomes; the degree of social influence warranted; and consent and responsibility. We conclude that in the absence of more adequate scientific knowledge and informed community debate it is unethical to promote low alcohol intake as a preventive health measure.
INTRODUCTION
In every system of morality, which I have hitherto met with, I have always remark'd, that the author proceeds for some time in the ordinary way of reasoning, ... when of a sudden I am surpriz'd to find, that instead of the usual copulations of propositions, is, and is not, I meet with no proposition that is not connected with an ought, or an ought not. . . . For as this ought, or ought not, expresses some new relation or affirmation, 'tis necesary that it shou'd be observ'd and explairi'd; and at the same time that a reason should be given, for what seems altogether inconceivable, how this new relation can be a deduction from others, which are entirely different from it'.
Thir remark, taken from the writings of the Scottish eighteenth century philosopher, David Hurne", is an apt introduction to the question posed in our title. For it is here that Hume draws the fundamental distinction between science and ethics, and the hiatus in logic that exists between the indicative language of scientific discourse, which describes and explains; and the prescriptive language of ethics, which proffers standards for acceptable behaviour and public policy. Merely because 'drinking in moderation is good for health', an indicative statement which of itself deserves careful review Department of Public Health, The University of Western Australia, Nedlands
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Correspondence to: Professor C D J Holman and many caveats, it docs not necessarily follow that 'low alcohol intake ought to be promoted for health reasons'.
The main philosophical point is that ethical decisions cannot be deduced from mere scientific facts.
Just as the verificationist school of thought has developed criteria, such as Sir Austin Bradford Hill's nine causal considcrations/, to strengthen the validity of inductive causal inference in empirical science 1 , 3, so too has the principlist school of thought in bioethics developed criteria by which potential health interventions may be judged as worthy of public support 4 ,5. In this review we comment on the causal assessment of the putative health benefits of drinking in moderation: but even more germane to the question, we offer an ethical assessment of the suitability of the adoption in public policy of low alcohol intake as a preventive measure. A number of the issues raised in this article were covered by presenters at the International Symposium on Moderate Drinking and Health in 1993 6 8 . We enlarge on the arguments put forward at that symposium and in other works, add new arguments, and place the considerations within systems of causal and ethical evaluation.
We wish to acknowledge from the outset that just as causal inference in science is ultimately a matter for subjective judgement, the public policy inferences of our ethical assessment are also inherently subjective. The review is intended, therefore, to be a contribution to debate rather than a pretentious attempt at a definitive statement.
CAUSAL CONSIDERATIONS AND SCIENTIFIC INFERENCE
Under the direction of the National Drug Strategy of Australia, we have examined the epidemiological evidence relating 55 diseases and types of injury to the use of alcohol, as well as undertaken similar reviews of the health effects of tobacco and illicit drugs, based on a meta-analysis of some 2700 scientific articles", Aetiological fractions of diseases and injuries were calculated for hazardous and harmful alcohol intake relative to responsible drinking behaviour, defined by the National Health and Medical Research Council (NHMRC) of Australia, and using the 'improved aetiologic fraction' method in which responsible drinking is the reference categoryI0. The NHMRC places the divisions between the responsible, hazardous and harmful levels of alcohol intake at four and six standard drinks per day in men and at two and four drinks in women (one standard drink contains 10 g of alcohol) I 1. It was estimated that 3.8% of all deaths in Australian men and 2.0% of deaths in women were caused by drinking alcohol at hazardous and harmful levels. However, using the same method it is possible also to estimate that abstinence from alcohol is a cause of 1.4% of all deaths of Australians aged 35 years or older!", These estimates reflect the U-shaped relationship beween all-cause mortality and usual alcohol intake, in which, on the basis of a meta-analysis of 16 cohort studies, the relative risks of mortality were 0.93 (95% CI 0.93-0.94) in responsible drinkers, 1.24 (1.22-1.27) in hazardous drinkers and 1.37 (1.35-1.49) in harmful drinkersl-, Colsher and Wallace have reviewed a number of biphasic biobehavioural and health effects of alcohol intake, including its effects on driving skills and sexual performance13.
Similarly, in our recent international meta-analysis, there was evidence of biphasic effects of alcohol on hypertension and low birthweight, as well as strong evidence of a linear protective effect of alcohol on cholelithiasis''. However, the protective effect of low alcohol intake on all-cause mortality in middle-aged to elderly adults is largely due to reduced incidence rates of ischaemic heart disease and ischaemic stroke in persons drinking at responsible levels 9 ,13-18. Given that the inverse association with ischaemic heart disease is the most significant contributor to the U-shapcd curve, and has been the object of extensive epidemiological investigation, we shall briefly present a causal assessment of this putative relationship.
Results pertaining to ischaemic heart disease, based on a meta-analysis of 22 cohort and case-control studies", are shown in Figure 1 . Drinking at responsible levels (:(4 drinks/ day for men and :( 2 drinks/day for worn en) was protective in women, and drinking even at 'average' hazardous or harmful levels in men was associated with a reduced risk. Using a system of 10 causal criteria described by Susser', Table 1 summarizes a causal assessment of the evidence that low to moderate alcohol intake protects against ischaemic heart disease.
While not particularly strong, the inverse association of ischaemic heart disease with responsible drinking is highly statistically significant when pooled across research studies (P< 1O-6? Potential for bias arising from the inclusion in the non-drinking category of ex-drinkers and persons who abstain for reasons of ill health (known as the migration hypotheses) has been largely ruled out by the more recent studies 9 ,12,16, 18. The relationship exhibits specificity in that alcohol exerts protective effects on only a few other major
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Harmful causes of death and there is no other well established external protective agent 9 ,14, l 5. The consistency of replication is impressive, the protective effect having been observed in at least 32 cohort and case-control studies, while three have reported harm at low drinking levels and another three showed no effect". The latter part of the Ll-shaped doseresponse relationship might be explained by over-riding adverse effects of alcohol on hypertension in heavy drinkers 14 ,15. The evidence would be theoretically coherent if all types of alcoholic beverage were to be protective, but there are conflicting results on this point 6 ,18,19. The evidence is factually coherent with the results of international ecological studies 20 ,21. Plausible biological mechanisms exist in that alcohol reduces serum low-density lipoprotein (LDL) and elevates high-density lipoprotein (HDL) cholesterol levels, which are associated with a reduced risk of ischaemic heart disease 14 , 15,22. Alcohol is also an inhibitor of LDL oxidation and of insulin resistance, both thought to be mechanisms involved in the harmful lipid infiltration of coronary arteries 22 ,23. Alcohol also inhibits blood coagulation through reduced plasma fibrinogen concentrations and reduced platelet activity14,15. The likely biological mechanisms are consistent with the finding that alcohol exerts both a short-term protective effect of recent drinking, within the last 24 hours, and a longer-term protective effect of habitual drinking 24 . However, as to predictive performance, there has not been an intervention, trial or experiment to put the theory to the test, that a change from abstinence to low alcohol intake would reduce heart disease risk.
Using a system of classification of evidence based on that of the International Agency for Research on Cancer 25 , we have classified the relationship of ischaemic heart disease with low alcohol intake as demonstrating limited evidence of a protective effect (rather than inadequate or sufficient evidence)", This is interpreted as meaning that the association is credible, but chance, confounding or other bias cannot be ruled out with reasonable confidence. It was particularly the rather weak strength of the inverse association, some remaining potential for residual confounding efTects 6 , 14 and the lack of demonstration of predictive performance that dissuaded us from going as far as to conclude that there was sufficient evidence of protective causality at the time of writing the Australian report",
ETHICAL CONSIDERATIONS AND PUBLIC POLICY INFERENCE
Bioethical principles fall into the four broad areas of beneficence, non-maleficence, justice and autonomv''-J. The four principles provide a framework for identifying ethical considerations and substantive issues surrounding the promotion of low alcohol as a preventive measure. The ethical assessment is summarized in Table 2 .
Beneficence: will it do good?
The principle of beneficence refers to a moral obligation to act for the benefit of others", The specific ethical consideration here, therefore, is 'Will promotion of low alcohol intake do good?' and not merely 'Does low alcohol intake do good?'.
Intervention versus causation
While there is limited evidence of a protective effect of alcohol on ischaemic heart disease, there is no direct evidence that an intervention involving low alcohol intake in abstainers would be successful or beneficial. Among other reasons, one cannot state that a beneficial effect would occur, because of the uncertainty that such an intervention programme would actually produce low alcohol intake, and only low alcohol intake, within the target population of non-drinkers. Low alcohol intake is a complex preventive measure because in many populations it would require the redistribution of alcohol intake more so than an aggregate change. In Australia, the apparent aggregate per capita alcohol consumption of 2.7 standard drinks per day is already in excess of the most beneficial level of 1-2 drinks per d ay12, 16 . The 'problem' is one of maldistribution of intake rather than inadequate aggregate intake, with 12.6% of Australian men and 24.7% of Australian women abstaining, while 17.6% of men and 10.8% of women drink at hazardous or harmful levels", There is no precedent for a successful public health campaign designed to achieve simultaneous bidirectional effects: reduction in those who already consume too much and an increase in those who consume too little. More specifically, there has been no summative or even formative research to determine if a bidirectional alcohol education programme might be effective. In fact, there is debate as to whether experimental evaluation of low alcohol promotion is feasible at all",
Effect modification
Even if a bidirectional intervention was to be technically achievable, it is likely that benefits would be restricted to persons over the age of 35 years 12 ,27 and modified by gender and pregnancy12,28, smoking status/", biogenetic markers such as the Lewis pbenotype", ethnicity and race'", It has been argued that the intervention of low alcohol intake is relevant to no more than 20% of populations in developed countries and probably as little as 4-9% of these populations would actually stand to gain a health benefit 6,31,32.
Non-maleficence: will it do harm?
The principle of non-maleficence asserts an obligation not to inflict harm". Two types of harm might arise from the promotion of low alcohol intake, the first due to inappropriate adoption of the recommendation and the second due to 'side-effects' caused by competing hazards even among those for whom the recommendation to drink at low levels for health reasons is appropriate.
Inappropriate adoption
The wrong average level or wrong pattern of drinking might be adopted. Drinkers tend to underestimate their true consumption-! and, given that alcohol is a substance capable of producing dependency in some people, some abstainers may overshoot the ideal and adopt a hazardous or harmful level or pattern of drinking. There is uncertainty about which type of alcoholic beverage is most beneficial: thus, the wrong beverage might be selected and only adverse effects experienced as a consequence'': 18,19. Given that alcohol interacts with around 1SO different pharmacological agents, including anticoagulant, antihypertensive, antiarrhythmic and inotropic medicationsj", adoption of drinking might be harmful in people taking these medications or in those who have other medical contraindications such as hypertension, heart failure or liver disease. There is also the possibility that alcohol use might be encouraged in situations, such as operating dangerous machinery, in which it is irresponsible to consume alcohol at any level.
Competing hazards
Among abstainers who appropriately adopt low alcohol intake there would be winners and a smaller number of losers due to competing benefits and hazards. Even at the generally protective levels of usual alcohol intake classified by the NHMRC as responsible, risks of alcohol-related cancers and liver cirrhosis are elevated by 26-83%12. These excess risks are more than offset by reduced rates of ischaemic heart disease, stroke and cholelithiasis, but we estimate that for every seven deaths prevented by the adoption of low alcohol intake by abstainers, there would be one additional death caused by cancers of the upper aerodigestive tract, liver and female breast as well as from HV;!·cirrhosis: As evidenced by objections to immunization pro ramrnes In which vaccines have rare but potentially se IOUS adverse effects, the community is prepared to tolerate only a small number of losers in the creation of large numbers of people who receive benefits.
Justice: is it fair?
The principle of justice is concerned with fair, equitable and appropriate treatment in the light of what is due or owed to persons", The World Health Organization has been especially active in promoting the principle that health benefits should be distributed equitably across populations-".
Opportunity cost
There is the general question of allocative efficiency: 'Is it fair' to invest public resources into educating non-drinkers about low alcohol intake, as distinct from many other legitimate objectives of public health? The judgement would have to be made on the basis of relative cost-effectiveness, but the necessary data are unavailable because effectiveness is uncertain and costs unknown.
Equity of access
An unjust situation with respect to benefits might occur due to cognitive barriers to uptake of information about the intervention in persons from disadvantaged social backgrounds, or due to structural barriers such as cost. The pricing policies thought necessary to control harmful drinking might cause differential access to low alcohol intake, such that abstainers from the more advantaged sections of the community, who already have a lower rate of heart disease, could afford to adopt moderate drinking and thus receive the most benefit. .
Autonomy: is it reasonable?
There is little agreement among bioethicists as to the nature and specific rights of autonomy, but in broad terms the principle is concerned with independence from controlling influences and the capacity for intentional action",
Value system
One should ask whether the outcome of low alcohol promotion has been judged according to a value system that is shared by those likely to be affected. The justification for the intervention is based mainly on a biomedical view of benefits, and principally a reduction in all-cause mortality. This might neglect important and unquantified psychosocial considerations such as the quality of life and freedom from disability. There is also the likelihood that promotion of low alcohol intake would be offensive to Significant minority groups for social or religious reasons.
Degree of social influence
Consideration should be given to whether it is reasonable to impose on the public a collective reform to improve its health, and the degree of social influence warranted to ensure that the reform takes place. Is the appropriate degree of influence limited to persuasion, as in the case of a public information campaign targeting non-drinkers, or is there a case for manipulation as occurs in pricing policies-? It is also possible that the promotion of low alcohol intake might represent an unreasonable assault on individual autonomy, because the intervention might interact with powerful commercial interests that seek to influence the public for reasons other than the promotion of good health.
Consent and responsibility
Last of all, there is the question of who should give consent for the intervention to be applied to significant numbers of people. For a government to consent on behalf of the community would require extensive and informed community debate. The potential to create alcohol dependence among abstainers or to worsen the plight of those who are already dependent would be an assault on individual autonomy. It might also be unreasonable to allow the promotion of low alcohol intake to weaken the community resolve to control harmful drinking 36 .
CONCLUSION
We conclude that governments and other public institutions ought not to promote low alcohol intake as a preventive measure in the absence of further research concerning the likely benefits and adverse effects of the intervention, adequate community debate on the political and social consequences for autonomy, and the distributive effects of the intervention in terms of social justice. It may also be unethical for public institutions to promote abstinence, given the likely adverse effects of abstinence on the risk of major atherosclerotic disease. However, existing public education campaigns that target reductions in hazardous and harmful drinking and that encourage drinkers to consume alcohol at responsible levels are appropriate and ethical. A vexed question is whether or not controls should be placed on the liquor industry, prohibiting the unqualified promotion of the health benefits of alcohol when taken in moderation. Promotional literature along the lines that 'wine is good for your heart' has appeared in New Zealand, Australia, the USA and in other countries as part of the marketing activities of the liquor industry '". The wholesale and aggressive proliferation of this form of alcohol advertising may be undesirable. At the very least, the liquor industry should be required to observe basic consumer information principles such as disclosure of the potential for harm as well as for good.
